We describe two fully enzymic methods, fluorometric and colorimetric, for determination of triglycerides (triacylglycerols) in serum. Samples are incubated with microbial lipase for 10 mm, and the glycerol released from the triglycerides is oxidized by NAD in the presence of glycerol dehydrogenase. In the fluorometric method, the resulting NADH is in turn oxidized by resazurin as catalyzed by diaphorase to form resoruf in, a highly fluorescent compound. In the colorimetric method, the NADH is oxidized by coupling with a tetrazolium salt/diaphorase system to form formazan, a highly colored compound. Calibration curves, constructed by plotting change in fluorescence or absorbance vs concentration of triglycerides, were linear up to 6 and 5 g of triglycerides per liter of serum for the fluorometric and colorimetric methods, respectively. The assays require only 5 and 15 j.tL of serum for fluorometry and colorimetry, respectively. The CV was 0.59% for the fluorometric method, 0.91 % for the colorimetric procedure. The time for analysis for either method is less than 15 mm. The results correlate well with those obtained by the Dow Diagnostic Kit method, a colorimetric method in which glycerol kinase and glycerol-i-phosphate dehydrogenase form NADH from ATP and NAD in the presence of glycerol and glycerol 1-phosphate.
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Materials and Methods

Apparatus
We 
Results and Discussion
Fluorometric Method Figure 1 shows the relation between pH and reaction rate. 
Preparation of Reagents
Hydrolysis reagent: 10 850 U of lipase in 1.0 mL of phosphate buffer (50 mmol/L, pH 8.0).
Glycerol dehydrogenase: 10 700 U/L of phosphate buffer (50 mmol/L, pH 7.5).
Diaphorase:
17 200 U/L of phosphate buffer (50 mmol/L, pH 8.5).
Glycine buffer, 50 mmohfL, was adjusted to pH 9.75 with 50 mmol/L NaOH. NAD was dissolved in doubly distilled water to give a 20 mg/L solution.
INT was dissolved in doubly distilled water to give a 2 g/L solution.
Standard triglycerides
solutions: working standards of 0.950, 1.900, 3.800 and 5.700 g/L were made by appropriately diluting lipid-calibration serum with doubly distilled water.
Procedure
Control serum (triglycerides concn, 1900 g/L) was used to study the effect of pH, lipase, glycerol dehydrogenase, NAD, resazurin, INT, and diaphorase on the reaction rate. In the fluorometric method, phosphate buffer (pH 7.6) was optimum for the whole reaction sequence in the system. 
Recovery.
On addition of control sena to a serum that had been previously assayed, the analytical recovery ranged from 99 to 103% for fluonometry and 98 to 101% for colonimetry ( Table 2) .
Effects of some other substances.
We found that surfactants such as Triton X-100 were inhibitory in both methods.
Also, addition of monovalent cations such as K+ or NH4+, which reportedly are activators for glycerol dehydrogenase (10), did not substantially alter the reaction nate in either method, so we did not include these reagents in our assay mixtures.
The following common interfering substances, added to a control serum (950 mg/L), had no notable effect (gave values within 3% of the mean for both methods) up to the concentration indicated: only, and found that resorufin is produced much faster at a pH near 7.6 than at a higher pH. Therefore, even though the production of NADH itself, which is catalyzed by glycerol dehydrogenase, is actually favorable at higher pH, the net rate is much faster at pH 7.6 because the oxidation of NADH to NAD in assay system by resazurin pushes to the right the reaction shown in equation 3.
In the colonimetric method, however, the rate of oxidation of NADH by INT tends to increase with increasing pH, so that the optimum overall pH is 9.75. Reagent stability.
The lyophihized enzymes are stable for longer than six months when stored at <0 #{176}C (lipase and glycerol dehydrogenase) or 2 to 8 #{176}C (diaphorase). Aqueous solutions of these enzymes maintained their activity for at least four to five days if kept frozen when not in actual use.
Comparison Studies
We determined the triglyceride concentration of two sets of 25 fresh sera (range, 0.52 to 6.06 g/L) obtained from two local hospitals (Oschner and Charity 
